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ترتيب المقاطعات في شرق أذربيجان وإيران على أساس معايير التنمية الزراعية
باستخدام نموذج كوبراس

ملخص

 ووضع السياسات للحد من عدم المساواة،)يعد فهم عدم المساواة واالختالالت داخل المناطق الجغرافية المختلفة (البلد والمقاطعة والمدينة

 لذلك من الضروري تحديد مستوى التنمية والتخلف في المناطق الزراعية.من بين المهام الرئيسية للمسؤولين في قطاع التنمية الجغرافية

8  مؤشرات بستنة و7  مؤشرات زراعية و10 مؤشر بما في ذلك
ًا
36  تم إعداد قائمة من.من أجل تحقيق التنمية الزراعية المستدامة
 مقاطعة21  تم إجراء التصنيف الزراعي لـ.2016 مؤشر للميكنة باستخدام الكتاب اإلحصائي السنوي لعام
ًا
11 مؤشرات للماشية و

SPSS أيضا إنشاء المقاطعات التي تم تجميعها باستخدام طريقة التحليل العنقودية المضمنة في برنامج
ً  تم.باستخدام نموذج كوبراس

 وأشارت النتائج إلى أن مراغة وميانه وسراب احتلت المرتبة األولى والثالثة ورزغان.Arc GIS والخرائط الرسومية باستخدام برنامج
 تم وضع مراغة وميانه في المجموعة األولى. مجموعات لمستوى التنمية5  قسم تحليل الكتلة المقاطعات إلى.وبوناب في المرتبة األخيرة

 وأهار ومرن في، )نسبيا
ً  ومالكان في المجموعة الثانية (مناطق متطورة،  وسراب،  وهاشترود،  وشبستر، )اعيا
ً (منطقة مطورة زر
)نسبيا من التنمية الزراعية
ً  وهيريس في المجموعة الرابعة (محرومة،  تبريز،  خودفيرين،  كاليبر، )المجموعة الثالثة (المناطق النامية
وأزارشهر وأوسكو وبس تان آباد وبوناب وجولفا وأجابشير وفارزاكان وحوراند وشارويماغ في المجموعة الخامسة (المحرومين من التنمية

.)الزراعية
Abstract
Understanding inequality and imbalances within different geographical areas (country, province and city), and
policymaking to reduce inequalities are among the key tasks of the administrators in geographical development
sector. Therefore, it is necessary to identify level of development and underdevelopment of agricultural areas in
order to achieve sustainable agricultural development. A list of 36 indices including 10 agronomic indices, 7
horticultural indices, 8 livestock indices and 11 mechanization indices was prepared using Statistical Yearbook of
2016. The agricultural ranking of 21 counties was made using the Copras model. Also counties clustered using
cluster analysis method included in SPSS software and to graphical maps were generated using Arc GIS software.
The results indicated that Maragheh, Mianeh and Sarab were ranked first to third and Varzaghan and Bonab were
the last. Cluster analysis divided the counties into 5 clusters of development level. Maragheh and Mianeh were
placed in the first cluster (agriculturally developed area), Shabestar, Hashtrood, Sarab and Malekan in the second
cluster (relatively developed areas), Ahar and Marand in the third cluster (developing areas), Kaleybar, Khodafirin,
Tabriz, and Heris in the fourth cluster (relatively deprived of agricultural development) and Azarshahr, Osco,
Bostanabad, Bonab, Jolfa, Ajabshir, Varzaqan, Horand and Charoymag in the fifth cluster (deprived of agricultural
development).
Keywords: Development, Agriculture, East Azerbaijan, Copras, Ranking, Iran.
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1.

INTRODUCTION

In developing counties, agriculture is the largest
sector of the economy and can help the industry and
economic development in a variety of ways such as
supply of labor and capital, supply of raw materials
and cheap food. In the 1950s and 1960s, many
developing
counties
considered
economic
development
synonymous
with
industrial
development, and after two decades they realized
that economic development would be impossible
without agricultural development. Therefore,
developing counties have gradually become aware
of the role of agriculture in economic development
and have adopted an industrial development strategy
based on the development of the agricultural sector.
In general, it can be mentioned that agricultural
development plays a key role in economic growth
and ultimately sustainable development. With the
development of the agricultural sector, surplus
forces can be used to develop other sectors, provide
sufficient and inexpensive food for the people, and
move towards self-sufficiency. Understanding
inequality and imbalances within different
geographical areas (country, province and city) and
policy making to reduce inequality are among the
key tasks of experts in the field of regional
development. Development programs should seek to
improve the standard of living (Yasoury, 2009).
Planners and experts raise the need for balanced
development for a variety of reasons: the first reason
is to provide social justice in order to ensure that the
various areas have equal opportunities. The second
reason is political considerations as a factor in
reducing political unrest and the third is economic
and social considerations that prevent migration and
concentration (Alavi, 2013).
One of the most important inequalities is spatial
inequality, namely unequal economic and social
opportunities between towns and villages, small and
large cities, deprived areas, and so on (Chalabi,
1996). In short, spatial inequality increases the
likelihood
of
poverty,
unemployment,
marginalization, immigration, and injustice. Today,
despite various economic developments, the
agricultural sector has continued to play an
important role in the development of rural and even
urban areas (Molaei Hashtchin and Molaei Parde,
2014; Miteva & Stoyanova, 2012) and sustainable
agricultural development has become an integral
part of national and rural sustainable development
(Cvijanovic et al., 2013).
Joae et al. (2001) proposed a method for
classifying different regions of Belgium to support
regional development policy. This ranking was
performed using multivariate statistical techniques
and cluster analysis using indices of economic,
health, cultural, and so on. They also evaluated and
ranked Portugal in terms of development during
1991 and 1995 using factor analysis and cluster
analysis. Ahangari et al (2005) compared the
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ranking of counties of Lorestan in 1994 and 2003
using factor analysis and taxonomy technique. The
results show that inequality between counties had
been increased. Zang Abadi and Soltani (2008)
studied on agricultural development levels in
Isfahan using factor and cluster analysis and ranked
the counties into four levels. Morseli (1995) ranked
rural areas of Zanjan during 1977 and 2007 using
numerical taxonomy and factor analysis. The results
show that rural areas of Zanjan have been growing
during the years under study, but the dichotomy
between them has increased. Molaei (2008)
classifies the provinces of Iran using factor analysis
and numerical taxonomy based on agricultural
development level. He pointed to the decline of
Khuzestan province to the underdeveloped
agricultural sector in recent years. Jamshidi (2011)
examined agricultural development levels and
regional inequalities in Zanjan province based on 98
indices in 6 category (agriculture, horticulture,
livestock, water resources, mechanization and
agricultural conversion industries) using principal
component technique. The results showed that
Tarom and Zanjan had the highest level of
agricultural development, Abhar and Khorramdareh
in the middle level and Ijrood, Mahneshan and
Khodabandeh had the lowest level of development.
Also, Zanjan province has the highest inequality in
terms of agricultural conversion industries and the
lowest inequality in terms of demographic indices.
AL-Hassan (2007) examined regional inequalities in
Ghana during 1990-2000. His study was based on
two scenarios of whether or not to include
agriculture in the analysis of poverty, production and
productivity. Using cluster analysis and factor
analysis, Ghana was classified into regions of
developed, semi-deprived and deprived. The results
showed that economic growth during this period has
led to a decrease in public poverty, but since the
growth was mainly due to agricultural exports, the
development gap in the northern areas that could not
compete in agriculture sector, has widened with the
southern ones. The study suggests that in less
developed areas, investment should be sufficiently
absorbed to flourish economic activity, and the
government should play a leading role in productive
investment and social infrastructure. Bargi and
Ghanbari (2011) determined the level of
development of Isfahan counties using 14 indices
and Morris method and concluded that the gap and
inequality between counties in the field of
agricultural activities was deep. Falavarjan, Najaf
Abad, were classified as developed counties;
Khowansar, Chadegan and Fereydoon were
classified as the most deprived counties. Kalantari
and Rostami (2004) examined the spatial
distribution of agricultural development in Iran. The
provinces were classified into three levels of
developed provinces (9 provinces), medium
provinces (9 provinces) and underdeveloped
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provinces (10 provinces) in terms of level of
agricultural development, so that all northern,
northwestern and northeastern provinces were
classified as developed provinces. Fayyaz Azar et al
(2012) studied on development level of rural areas
of Tabriz in 1996 and 2006 using Numerical and
Morris taxonomy methods that were evaluated from
47 development indices in the category of sociocultural,
health-related,
infrastructural
and
agricultural sectors. The results showed that the rural
areas of Tabriz had a relatively high level of
development during the period 1996-2006, but due
to the lack of policy of rural community, balanced
and integrated development has not yet taken place.
Raj Mishra (2020) presented an integrated approach,
based on SWARA and COPRAS approaches for the
selection of BPT alternatives. In the integrated
framework, criteria weights are determined by the
SWARA, and the ranking of BPT alternatives is
decided by the COPRAS method using IFSs. The
criteria weights evaluated by this approach involve
the imprecision of experts’ opinions, which makes
them more comprehensible. To express the
efficiency and applicability of the integrated
framework, a BPT selection problem is presented
using IFSs. Polat et al (2017) proposed an integrated
approach, which combines two multi-decision
criteria decision-making techniques, to select the
most appropriate mechanical design team in
construction projects. In the proposed approach,
Analytical Hierarchy Process (AHP) and Complex
Proportional Assessment (COPRAS) methods are
used together and various conflicting and
compromising
criteria
are
considered
simultaneously. Roy et al (2019) presented a
collective decision-making evaluation framework
by integrating a weighted interval rough number
(WIRN) method and a WIRN-based complex
proportional assessment (COPRAS) model to
evaluate and rank hotels.
Identifying the development status of areas is
one of the essential considerations for planning and
reforming economic growth that can impact
resource allocation to address inequalities.
Therefore, it is imperative to identify agricultural
areas
in
terms
of
development
and
underdevelopment in order to achieve sustainable
agricultural development through precision
planning. In this paper, the spatial inequalities of
agricultural development of counties of East
Azarbaijan were analyzed based on agronomic,
horticultural, livestock and mechanization indices.
1.

Material and Methods

In this study, using the agricultural statistics of
Statistical Yearbook 2016, a list of 36 indices
including 10 agronomic indices (irrigated cropland,
irrigated fallow land, rain-fed land, rain-fed fallow
land, grain Yield, cereal Yield, , industrial crop
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yield, fodder yield , Cucurbits yield), 7 Horticultural
indices (Fruit trees, rain fed trees, Bacciferous Yield,
Stone fruit yield, berry fruit yield, kitchen garden
crop yield ), 8 livestock indices (cold water fish,
warm-water fish, number of sheep and lambs,
number of goats, number of cattle and calves,
number of buffaloes, number of camels, number of
single cows) and 11 mechanization indices
(mechanization coefficient, number of tractor,
number of tiller, number of thresher, number of
mold plow, number of sub-soiler, number of
sprayer, number of combine, number of planter,
number of diller). Rankings of 21 counties were
prepared using COPRAS model. Also cluster
analysis method was used to classify the counties
and Arc GIS software was used to map them. The
entropy model was used to determine the final
weight of the indices.
The COmplex PRoportional ASsessment
(COPRAS) method was introduced in 1994.
This method is used to assess the maximizing and
minimizing index values, and the effect of
maximizing and minimizing indexes of attributes on
the results assessment is considered separately. This
is the advantage of the method COPRAS over the
SAW method. The method COPRAS is widely used
by its authors, their disciples and specialists
evaluating complex processes by quantitative multicriteria methods (Kaklauskas et al. 2005, 2006,
2008, 2010).
The advantages of COPRAS method is lined up:
• Compared with other methods such as AHP and
TOPSIS, as it necessitates much less calculation
than other methods COPRAS method is very easy to
use.
• COPRAS method has the talent of calculating both
maximizing and minimizing criteria.
• This method enhances to calculate both qualitative
and quantitative criteria.
• The main advantage of COPRAS method
compared with other multi criteria decision making
methods is to be able to show utility degree. When
compared alternatives, it can illustrate which one is
better or worse.
In this method, the influence of maximizing and
minimizing criteria on the evaluation result is
considered separately. The steps of COPRAS
method are as follows:
1 The first step is to design the decision
matrix;
2 Second, calculate the weight of each
criterion (index);
3 The third step is to normalize the decision
matrix (the values of each option are
multiplied by their weight and divided by
the sum of the values) based on the
following equitions:
=∑𝑛

𝑞𝑖

𝑗 =1𝑥𝑖𝑗

𝑥𝑖𝑗𝑑𝑖𝑗
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Where, 𝑞𝑖 is weight of ith index and 𝑥𝑖𝑗 is the
value of each option per each index.
4 Step Four, Calculating the Value of
Positive and Negative Criteria: At this
stage, the positive and negative criteria are
identified. A positive criterion is that
increases as its value increases, but
negative criterion decreases as the value
increases. After defining the positive and
negative criteria, the final value of the
positive and negative criteria must be
determined. For this purpose, the index Sj+
for positive criteria and Sj- for negative
criteria are calculated using the following
formula:
𝑆𝑗+ = ∑ 𝑑𝑖𝑗
𝑍𝑖=+

𝑆𝑗−

= ∑ 𝑑𝑖𝑗
𝑍𝑖=−

5

The fifth step is to calculate the final value
of the options. The relative importance of
Qj of each Aj option is calculated as
follows:

𝑄𝑗 = 𝑆𝑗+ +
6

𝑛
∑𝑛𝑗 = 1𝑆𝑗−
𝑆𝑚𝑖𝑛
− ∑𝑛
𝑆𝑚𝑖𝑛
𝑗 = 1

−
𝑆𝑚𝑖𝑛

= 𝑆𝑗+ +

𝑆𝑗

∑𝑛𝑗 = 1𝑆𝑗−
𝑆𝑗− ∑𝑛𝑗 = 1

1

significance level of each criterion is
calculated from 0 to 100%, which
determines the best and worst choices
among these ranges. The level of
importance of each Nj of option Aj is
calculated as follow:

𝑁𝑗 =

𝑄𝑗
∗ 100
𝑄𝑚𝑎𝑥

2. Result and Discussion
3. Ranking of counties using
COPRAS
The main purpose of this study is to
measure the level of agricultural development
in East Azarbaijan. In this regard, the status of
36 agricultural indices for 21 counties of East
Azarbaijan was obtained from statistical
yearbook. Since the indices don’t have equal
importance, it is necessary for a closer
evaluation to determine the relative importance
or weight of each. For this purpose, the weight
of the 36 indices was calculated using the
entropy method (Table 1).

𝑆𝑗

The sixth step is to identify the option that
best fits the criteria. The best options are
marked with the highest importance, which
is 100 percent. The overall value of the
Table 1. Weight of agricultural indices of counties of East Azarbaijan using entropy model
Criteria

Weight

Criteria

Weight

Rain-fed Farming

0.021

Crop Land

0.017

Fallow Land of rain fed Farming
Rain-fed Fruit Tree

0.012

Fallow Land

0.027

0.071

Fruit Tree

0.019

Yield of Cucurbits

0.008

Grain yield

0.002

Yield of Forage crop

0.008

Cereal Yeild

0.007

Garden Crops Kitchen

0.008

Yield of Industrial crops

0.067

Yield of Berry fruits
Yield of Dried Fruit

0.008

0.001

0.003

Yield of Bacciferous
Yield of Stone fruit

Number of Moldboard plow

0.01

Yield of Other Fruits

0.055

Number of Sub soiler

0.028

Cold Water Fishes

0.04

Number of Driller

0.053

Warm Water Fishes

0.043

Number of Planter

0.105

Number of Sheep and lamb

0.007

Number of Sprayer

0.04

Number of Goat

0.012

Number of Machine Threshing

0.028

Number of Cows and calves

0.05

Number of Tractor

0.031

Number of Buffallo

0.019

Number of Combine

0.04

Number of Camel

0.04

Number of Tiller

0.07

Odd toed Animals

0.017

Number of centers agricultural

0.007

Mechanization coefficient

0.001
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The output of the entropy method shows that the
agricultural indices have different weights. The most
important index is the number of planter with weight
of 0.105 and then the index of rain fed fruit trees
with weight of 0.071, Tiller with weight of 0.070 are
located in rank of second and third.

Next step is the decision matrix normalization
that is multiplied by the weight of each option to
weight the raw of matrix and is divided by the sum
of the values. At this stage, in addition to weighting
the criteria, normalization is also performed
(Table2).

Table2. Calculation of positive and negative criteria of present research

Azarshahr

0.023

0.0032

306.81

Kaleybar

0.034

0.0017

583.04

Osko

0.0242

0.0035

282.66

Ajabshir

0.02

0.0022

449.94

Ahar
Bostan
abad

0.0532

0.0029

343.34

Marageh

0.11

0.0022

444.73

0.24

0.0023

427.74

Marand

0.049

0.0032

311.19

Bonab

0.0176

0.0023

428.24

Malekan

0.078

0.0005

Tabriz

0.0375

0.0004

2206.7

Miyaneh

0.106

0

1783.4
9
0

Jolfa
Charoy
mag
Khodaf
arin
Sarab

0.0211

0.0027

369.76

Varzagan

0.017

0.0037

264.29

0.0194

0.0052

190.42

Heris

0.037

0.0017

567.99

0.0392

0.0008

1237.9

Hashtrod

0.017

0.0028

346.03

0.0826

0.0024

406.36

Horand

0.021

0.0013

722.63

Shabestar

0.0652

0.0033

299.3

The final results of COPRAS model indicate
that among 21 counties of East Azarbaijan,
Maragheh, Mianeh and Sarab were ranked from first

to third respectively, and Varzaghan and Bonab
were ranked the last.

Fig.1. Ranking of East Azarbaijan counties based on agricultural indices
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3.1. Classification of cities using cluster
analysis
Cluster analysis was used to classify the
counties of East Azarbaijan in terms of 36
agricultural indices. Cluster analysis is one of the
most widely used methods for classifying regions,
cities, villages, etc. This method allows the
researcher to classify them in appropriate ways
based on the homogeneity between the subjects and
subjects studied and then to interpret and explain the
results (Kalantari, 2008).
Strategies for hierarchical clustering generally fall
into two types:
Agglomerative: This is a "bottom-up" approach:
each observation starts in its own cluster, and pairs

of clusters are merged as one moves up the
hierarchy.


Divisive: This is a "top-down" approach: all
observations start in one cluster, and splits are
performed recursively as one moves down the
hierarchy.
In the present study, agglomerative method was
used.
There are different methods for forming
agglomerative clusters such as single bond, full
bond, intermediate bond, ward and centroid method.
Here, clustering was based on intermediate bond.
According to the above, the counties of East
Azarbaijan were clustered according to Figure 2,
that 21 counties of East Azarbaijan were divided into
5 clusters.

Fig.2. Clustering of 21 counties of East Azarbaijan using Hierarchical agglomerative Method and Intermediate
Bonding Method

https://scholarworks.uaeu.ac.ae/ejer/vol26/iss2/4
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Fig.3. Classification of 21 counties of East Azarbaijan based on agricultural indices
4.

Conclusion

The agricultural sector is very important in
economy because of its ability to increase value-added
production and employment on the one hand and to
provide the security of food and socio-economic life
on the other hand.
Now, by relying on rigorous scientific research
and understanding the capabilities of each region, the
development of agriculture can be achieved. In the
present study, the status of agricultural development in
counties of East Azarbaijan was evaluated in terms of
different agricultural, horticultural, livestock and
mechanization indices. The counties were grouped
into five levels in terms of development. Maragheh
and Mianeh (developed agricultural) ranked first,
Shabestar, Hashtrood, Sarab and Malekan (relatively
developed agricultural) ranked second, Ahar and
Marand (developing agricultural) ranked third,
Kalibar, Khodafirin , Tabriz and Harris (relatively
deprived of agricultural development) ranked fourth
and Azarshahr, Esco, Bostanabad, Bonab, Jolfa,

Published by Scholarworks@UAEU, 2021

Ajabshir, Varzaqan, Horand and Charavimaq
(deprived of agricultural development) ranked the last.
The developed counties of Maragheh and Mianeh
have a strong communication network, especially
located near the railways. Also they ranked first to
third in terms of fruit trees, total area of cultivation,
poultry farming, livestock and grain yields, and dried
fruit. On the other hand, the slope of land in these
counties is low and also the presence of large and
fertile plains such as Maragheh, provide the
opportunities for attracting investor. While deprived
areas such as Charavimag are mountainous and
because of the steep slope, the mechanization
operation is not feasible. Also it is not strong in terms
of communication network. In the case of other
deprived counties such as Jolfa, Bostan Abad and
Osco, it should be noted that agriculture is not the main
occupation of the majority of people due to the
migration of rural residents to metropolises.
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